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Organic Thin-Film Transistors (OTFTs) 


















1 + 𝑟 − 2𝑟𝑝
 
𝑋𝑛is the number average degree of polymerisation 
𝑟 is the stoichiometric ratio of reactants 
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𝑃𝐷𝐼 = 1 + 𝑝
Polythiophene Design and Modification 
Alkyl chain spacing: 













Investigating the Polymerisation of PBTTT 
Introduction 





















Results and Discussion 
Scale of Polymerisation 
Individual tube (5cm³)
Batch (30cm³)
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Properties of PBTTT with differing alkyl chain lengths 
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DSC Measurements 


























 Side-chain melt peak






















𝑛𝜆 = 2𝑑 sin 𝜃









 PBTTT-C16 PCBM Blend
 PBTTT-C14 PCBM Blend
 PBTTT-C12 PCBM Blend
 PBTTT-C10 PCBM Blend


























Systematic Study of the effects of 










Results and Discussion 
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X-Ray Diffraction Data 
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Systematic Selenophene Incorporation into Other Polymer Systems 
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Trends Across all Polymers 
























 Optical band-gap (eV)
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Conclusion 
Chapter 4: 
Low Band Gap Donor-Acceptor Copolymers 
Incorporating Selenophene 
Introduction 







Synthesis of DPP 







































 Solution (chloroform) absorbance















































Voltage applied (V, vs. Fc/Fc+)
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Synthesis of Fused Selenophene Moieties 
Introduction 











Cyclopentadithiophene and Other Group 14 Bridging Atom Analogues 









Results and Discussion 
 Attempted Synthesis of Seleno[3,2-b]selenophene 
Synthesis of Bridged Biselenophenes 































Attempted Bridging by Lithiation 
















C to -78 
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Potential Bridging by Stille-Like Coupling 
Synthesis of a Novel Selenium Transfer Reagent 
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 Main peak energy














































































































Previously reported polymers: 
Poly(terthiophene) (PTTT) 
Poly(quaterthiophene)-C12 (PQT-C12) 
Poly(bithiophene-co-thienothiophene) (PBTTT) 
Poly(terselenophene)-C10 (PSSS-C10) 
Chapter 7: 
Conclusions 
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